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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method, in which the amino acid sequence at the N- terminal of a protein 
is determined efficiently. 

SOLUTION: The determination method for the amino acid sequence at the N-terminal of the protein, whose N- 
terminal is modified includes a process (1) wherein the protein whose N-terminal is modified is cut by a chemical or 
biochemical means; a process (2), in which the amino group at the N-terminal of a peptide obtained by the process 
(1) is labeled with heavy hydrogen; a process (3), wherein regarding the peptide obtained by the process (2), the 
mass spectrum of fragment ions is acquired; and a peptide which is not labeled with the heavy hydrogen is 
specified and a process (4), wherein the amino acid sequence of the specified peptide is determined. 
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(54) IftWV&m ^>A^HON*J@OT5yKi2?iJft^j* 
(57) [gift] 

fc«^{t^M^©{Cck 0 SJBfr -5 IS, (2) (l) (D 

^KtTSXg, (3) (2)<Z)XSfCj;0#^n-5^y^ F 

U »7K^&i*fl:£ftTV>&v>^:/^K£#5£T-2>X 
&<ktf(4m#j£$n£^:/3 i Fc07S/&SH^J£ 




&}*.rz\tik<t¥Wj^mz£r>W8iTZ>J:n, (2) (1)©I 

NHtrsxa. (3) (2)©xgfc«k owe.ns^y^ hic 

t!itjfcJS2] (a) N*^#^flii£ttT^ftl^ 
<aN*^7==yg£»7Mt«liM:-t*xa. (b)(a)©X 

&ic<tD«»f-r-&xe, (c)(b)oDin;«tt)f5n5^ 
fcjrr*xa&^tr c t *#g* t-r -a N*ffl*^«ii$n 

M*fctt^b^M^atc«i;D«)»rT-5lS. (2)(1>©X 

^wt-rsxaRtf. (3)(2)wxeicj;D#^n-5^^'5 i 

CDN*SS7 3/»«r»**eSMfr*lS. (b)(a)OX 
glC«tD#e»tl^.^>/1^K*{t^M*fc«^t^M^ 30 
©tCt D^)»fr^XS. (c)(b)©XSJciO»6.n-5.^ 

g£a*ii?«iii{t-r£xaa<. ^y^Kjc. phsgtf 
thrs: (1] 

(R'CO) .O [1] 

(a:*, r' ttTJMrjpasa&b-r. flu r 1 40 

(R'CO) ,0 C2] 

<SW». R' ttT^+^SSr^fc-f . fit. R'lCfcttS 

PH6WTT— «SC C3) 
R'NCO (3] 

<3M». R , «fi^$tlT^Tt>J;U7;U+^a, B& 50 
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t\ flU. R , K43l*5;Mt]iC^©^&<tt>lflgteft 
R'NCO (4) 

(3:*. RUiBtftSnTtiT'b.fcliT^^S. B& 

■T. fit-, R' tcisttSjJcjMPf- «m*mM^-CB8SS 
£:©ig^#j£fEffi $-a-SXgt?ab-5fi*^ l ~ 4 co^T 

[»*E6] (l)£DXSIC^3i^N*^*t^fi(S$tlfc^ 
>/^HICjt5cS T)\>*Mt*ft^mm 1.3 £ fctt 
5 t|a«<D^}5fe. 

[»5fclS7] (a)»Xg»C5fc5£-£N*S#&lfcS*VO> 
^l^>/t^KJcS7CST;i-^JHt*fT5»^2> 4 

[%fB©PS8&IK9J] 
[0 0 0 1] 

[0 0 0 2] 

-5. «rtC^>A^K<OT = y^gp^oTsy^E^J* 
fffcte-e-CDTSy^SSJ (JUT. NtffltEt. ) 

5 y Sfcstft***^^:v^ >/^fS<DN*ss:rs yg? 

fix h*V>##fcte*Jffl-C£ftt,>„ 
[0 0 0 3] SifiT«««^WftSffl^^.^>/1 

s<hv^$s$8£<rr-5. K»^«Tffi*ffl^fe7-3yKBa 

IBt") *«>t^iPost Source Decay (UUF, PSD^tE 
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n^©«^»dt^3 o o ogsetTT^-sfc*. ^-n 

©{CJ:oTa»rbT^*3 0 0 0 ^TSKWT©^^ 
>5\£JC*#Wt-£££l;:<fcD&^7^KcD7Sy^BB 10 
[0 0 0 4] N*^^>yt^S©N*^<DT5yK 
^^HSr^b. £<Z>"<:^K©7S./&E5H£Sfe$£ 

^ns^y^HSr^-r-S^j* (Anal. Biochem:, 222, 
210-216 (1994)) ^OW^^H^T-fe^WtMS 
U &7*f 1 ;Wt&3iiu1£©i^<z>i£*a* wbifyy 

4 -ic*$i-tz>®m&mz)£$£rz> z <t ic«t d5e<d^ >/t 

^H©N*$ft3fe©^:/^K£&5rr&;**£ (^H¥8- 
27180) ^Wttsnx^S. 

[0 0 0 5] Njfcm*mffi?>rt?m.(Dm&. ^ 

[0 0 0 6] CIDfta&St^iPSDffilCt^MatC 
iol^^f H tt±tc±^gp^T»il^jg ^0, SK<7 
5=- H <Z>N*SS£^ty 7 9 ^ * > h f" :* > t C *Sg*^0 
77y/>h-ft>^Mt5 (Methods in Enzymolog 
y, 193 (1990)) . »e,tl-5MS/MSX^^ MHCte. N* 

Hoc«$"OT|glu, "omw&titdy* 

f- h* t" OfcttLT^ft^T^ KtDMS/MST^;? h;U 
*ttl5ETS^'ftd^#SnTVi-5> (RAPIDC0MMUNICATI0N 
IN MASS SPECTROMETRY, Vol. 5, pp312-315 (199 

£T£fc#lc«jft8tfcXg£i&* c t^&ST&o fc. 
[0 0 0 7] 50 
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[l6W**«?ftbJ;3t-r-5g«a] *fS^cr)gB<jtt, 3r> 
/X* S© N*S8ffl5#<D 7 5 y Biffin ^^MJCft^-T -5 

jjm&m&-rzzMz&2>. 

[0 0 0 8] 

n*sst 5 / asra*^n»r -s z t »c «t o 9 >n 2 n 
©n*«t 5 j mtiiw&mit>T®immziitfe-rz> z t. & 
jiwu *fg^icigofc. -r^*j^*5£wtt. (On* 

tC«tD«»f-r^IS. (2)(l)©Xgfc<J;9#e > n*'*7 
^H©N*4a75y««S*^®^t-r*XS. (3) (2) 

^ftl^/f HStJltSIS. *3«fcC/(4)KiRf3£Sn 

tern t -r z> N3zm<&m 2 n tc 9 >nt> n*^3© 7 

5 /^E?iJ»l3t*te*Jj;t5(a)N*«*t^fliS$nTU^ 
S, (b)(a)©IglciD#etl-5^>/^gS<t^M* 

fctt^t^M^sic^ 0 «»fr «.xs, (c) a) <Djimz 

Sr^-r^Xg^J;^(d)K#)£$nfc^y^ KCD75 

y B6Ba?>j^^-r-5xg<&^ij z. t &&mftz> n*ss 

[0 0 0 9] 

KiK^lCcfc 0 «*Sbfc3l? U ^75P e.^-5i«^ft 
^■#l*»l>> »»tt7lT»4 0 0 0E(±4f7. ^7"^ 
2®& y ±v>a-7S.sm<'<y" ; ?\ t m&\z£r> 
^LfefcCD^mv ii#tt7 5y^S5c*t5 OfiATO* 
75/*« (N**S<hiE-f«£-#£-5. ) *t 
;5'>/'?>7M$fctt^7^h*©75y5t5 

tc J; 0 $ tlT 5 Z. £ * « p . 

[0010] 1. N*m*mm-zntz*>n>7m.<DKiii 
agar $ smmmikfejjm 
(1) Njtm^mzntc? >/t^so«j»fig 

tli*. ^IIAti. A Practical Guide to Protein and Pep 
tide Purification for Microsequencing, Second Edit 
ion, Academic Press, (1993)^>Methods in Enzymolog 
y, 193, 389-412, (1990)^lCfB«©fl:^6<l«»f^, 

m<mm &m wz£.it&&i®m $>vj s z t *<t 
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wt^«s<»:ut«. mj7-». **Mjy«»fc£«» 

te#T»3 0 0 0«TO^fF^I^n5. 
[0 0 11] N*^«t^>/^^S*i-€-tl*fllfi)c 

3- K 7-fc h 7 S K^4- e-Jl^ fcf U 3? >ft £* tc«fc 0 
S5cS7;P*;Kbt!ig£?T-pfc&. MiE^>A^K©« 

$!L3B#tt&fcn?&D, 09;Ui, A Practical Guideto 
Protein and Peptide Purification for Hicrosequenci 
ng. Second Edi t ion, Academic Press, (1993)^lcfa® 
©^ffitCipUTff o Z. t^T€T-5. 
[0 0 12] (2) (DOXglCj;0#^n*^^H0!) 

JWWlfcflUfl S*TN5WC1*3W#7 ->;«£«A 
-T«^tt. ^^KK«***#-fV^7*-htff« 20 

^73=- H K«**fir#-f V^S'T*- h *ftm £ 

<t©fc«&<Dfi&* (ECF. m^Mta&stiE-r. ) tc*> 
\z a** t mm u & n c <t u < . n © e «a 

JM»THa**B*aS©«*B^K»*UTV»SC£ 30 
#f&£Lt>. A^>-S***BiftSi: UTtt. fl*.t«-C 
OCD.I, -COCDiHS, -COCDH.1, -C 
ONHCD.l, -CON (CD,) ,1, -CONHC 
D,HS. -CONHCD.I, CSNHCD,S^4# 

[0 0 13] t*^:/^F©N*«©a**4MIMfc 

A { ifiL<. £©ffi#a**«ttfl:ic*tt*a**«» 

mztf.* -cocd,i> -cocd.hsw-coc 
DH,*K:»i6:-r*-cocH 1 ai«tcnica*. ) -em 

ft £ Ofldtt*"*:??' H iCflsJII tSl£ZZ.tlZ&K) frfrtl 

[ooi4] tr^nic, m*mmmmmAmtmA<.m 
azMtsawt-r* t » fc*3§s&«at«A2 nfc^y* 
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m\zmw±cz. 

[0 0 15] S*$8B&S4> ©a*5ji<D*tt lflfiLhft 

*i«an*«, «wf±2fl~5«git35*s*u^. a*$ 

Btfta^AJWtftzKJSfilftS^AaiKo^^tfctt^WSff 

5±-m. i/is&#*S£bir>. 
[0016] (ooieicto^sn^^y^HON* 

tw. pH5«Tt?-)ea: en 
(r'co) ,0 cd 
(a:*, r 1 H^ji^jutesfc-r. fib, r 1 

*mfC^©'>fc< <!: 1 ®tt**l*iIitTrcB&SftTV> 
(2] 

(R'CO) ,0 [2] 

R' tt7;M^g&*fc>T. BU R'tC^ttS 
*JgB^ttM*^B^-CBtft*nTV^V». ) T*sn 

PH6£ATT?-«SC (3) 
R'NCO C3] 

(SC«f. RUifi&£tlTtvrt>J;V>7.H'*;i/», fitfe 

7^JPSS^:«Btfe*nT^T ! bJ;^e'J^Jl/**^ 
"T. BU RMc^t5?Mt^©4>& <<!:*> l»*a 
*3jn?BifcSftTtr>a. ) T^Sti-SB**^ y->7* 
- hft:**&— BSC C4) 
R'NCO C4) 

(it*, R'ttBlft$tlTV>Tfc<tUT^*^S, Bifc 

■r. fib, r' iz&i?z>7K.mm?- um^mm^mmts 

a***;ir#>ft£*«i CD ^e***^^*** 
m C2) tofi-&%»-5Vi«a*^-i'v->T*-h(t^ 

#J (3) &g**-f yS'T*— h [4] &a>fid4bc!>tt- 
ffl*£#SlCf|iiJffllLfc< ifc. JtttWJC^«[HT £ :-7 

[0 0 17] (2)-2 ^7?h*^©*;P#>B^*#)* 

i) S*3t#;i/#>&tek#j CI) t«*5e*JI/Jj?>» 
C2) t©S^4S»fflS 

KtpHS £tTTfi***;U# >K*S*«J C 1 ) 
tfe*^*;^>B*l7K#) (2) tOi^ft (£tT, * 
C«;U#>K«l3MMEd<Ml CI) C2] tEm*^ 

^5. ) *f^ffls-a--5c:t»c«fcrj. wwmmsm\zi3m 
■tzt>)\>& ymm^m^ kwjs l fc 7 ->;u^tb» 

m^m ci) C2) ^©a*^*^^>s?ii*«j cd 
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z.tt.ttz>. m*.mti)i>-$.>mtefr.tto cd 

K*5tt-5 R' «Dtt® ^fcttftlttmi^PST* D . $f £ 

fax* »ftft*«K Mfe****** 

flu Ktftiasfcttfri&T**^* 

r' hmv-e&z. 

[0 0 18] *j!littpH5E(T. ff$KttpH2~ 
5»$gffl, Se>Cffi:L<tepH3~5©®BTfTfcn 

vmm*miei^<Dm5&&mmM. &«aa<z>fiwgs©jre 

CD C2) SifcteHE-oo^f-^t: Hd77>^co^S?€: 

-Cfr9C&4«ff*Lfr>. ffl,a«fM«ffi#, i~60»g 

[0 0 19] *;|/#>K*S*«lS^«l CD (2) Offi 

^•fT^Ji^Kte, *<)10~30mM. pH3.3T^a*ff -5*^ 
(Ctt. ^j60~300mMS«T*-5. #$&aiC:fcV>T$!ia 

Maffi^e.N-y^wt^nfe^y^K^iHiiR-r 30 
«aa**«£ETic:e*-rn«j;ti. ^»%ito5it*#tr 

[0 0 2 0] ii) S7KSS-rv->7*— Mt^ifc C 3D <t 

<s**-f y->7*- nt-&4& C4] tcDjg^-fe^a 

y->7*-Kfc^*!i (3 J tfczKSW V>T*- 40 
S&tt C3] C4] ) £ffta3tt« 

C3] C4) ©S^K <fc «9 , g^A'^-OP 
W*-r ^SoSd^d^SS d £ i 
fr*. S*^-fy->7^-h{t^ C3) (Cfctf-SR* 

«. Bift$nx^Tfej;viT^jua, Biasti-cnx 
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ttMJctt. x^g, ypt?;^ y>;p 

iZDD^^PS. 3-H^^;Ht, S^a***-^, 

h»jy;^D^^s. 3-Kifji/i§©ci~6A 
Ttt, 0tj^.«yx-^S> p-^dd7iz;H, o- 

^□€7x^1, 2. 4-^i7PDyxX;PS^09A 

Dy>Btfeyxx;pa, 1-^-75^;^ 2-^-7^ 
&^<oi-y^)um. i -a-K^-y^S. 2-*DD 

^-y ^s^©/\py >wmi-zr*:)i&**mvf •& c t 

ffX.«2-t;iJ3W£. 3-£USW£. 4-fcf'JSW 

3. 5-v»y;p^-D-2-eu^S^©/say>stft 
£U3^lM4Hf«c&#t-7#«. flu WELfcfigi 
$nT^Tfe<fc^T;^JU», B&$nTV>TfcJ;Uy 
^xjug. Blft$nTiiT i b<tv^y^;i/S*fettBife 
$ tlT t> «fc V> fcf U Jl'S IZ *5 Ir^T^CSMtT © ^ % "P 

[0 0 2 1] fiTK^-ry v-T^-hft^#l C3] ttx 

2-^-y5 L ;^y->T^-h, 7"fMV->7^-h, 
x^Ji-f y ->t^- h . 4 - tf u y ->t^— h , 
3 - tr u y ~>y*- c t^-c^«,„ 

fe*3i<y->7*-Mt^ C4) ICtJWSR 4 
tt*^^*tS^-^g^$nTt^^^ttR' 

*ffla«pH6£tTtffffen. fftKttp 
H*<j3~60*gffl. L<ttpHi|S«j5~6TfT 

[0 0 2 2] *ftiaiC*SViT. ffl^ttKTlSpHSr^-r 

It&WR&V) C3) C4] SfcttfOf h7kKD7 7 

5 0lCeKcD*6HSr^tf«::<i:*«T#^. Ma^Mtta 
1%. 1~6 0^g*T&5. 'f y->T^-h<t^S^ 

C3) C4) <z>mi£mpi<Dmm\tmto<D®mwk&ti, 

Tit. pHOTffla^ff^Jli^lCti. iW2~300BiMgST 

[0023] #aaa&. ffla**>&N-*;^^;Ht 
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10 0 2 4] (3) (2)<DIgtC«tO^Gn-5^5 1 H{C 

*«^»Snt»flt. MtIc^ (D;S«&2) £ 

— — 71* N*«aft3l5©^^HttN*^t5c 

*Blft$nT^-5©T, UXOXglC^T-SMTMSBil 

©saltan i; 2 *© tf- * t & o t i^fc 

[0 0 2 5] MS/MSX^ ^©^©TJfttLTte. 

-t?^^^ftT»ntfck<, sc«#«iieb©«£s, 

A) , Methods in Enzyaiology, 270, 453-586 (1996)^5 30 
KfE«©K*$ttFrgfi. -Y ^fK©77f 
*>Mt7jJi:£teJrr£ 0J;L«. 
«efi<bLT«^*>h5-.y7"JC»#tfrff-. EMMS 

t>{tftiLTttII/i' hPXT'l/- f *><ttix (ESI 
ft) . MALDIgj. FABjfc&fatijltfStlS. ^^H©7 
5^ ^>Ffk*fttLTttCIDft, PSDjfefc -54813 

[0 0 2 6] (4)K#5t^tlfe^^ K©75 /B6H?»J 40 

*&jrr*xg 

^^xAKB^WWTJftiLTtt. <3)©X 
gTjgffl Brt6^73«*^»Cffl ^-5 £ 
[0 0 2 7] 2. N*^g*^ffli^>/^K©N*JSOT 

(a) N^Sg^fifc^W^fCON^saa-TS/S© 50 
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tbxtt, WL^zr*\*\zm*.m^7^Mm*ftmi* 

utA<Tf5. *Xg©toStC*JHTtt» . MEl. (2) 

^*^«H^>/ti7S*fflV^£intt 1 . (2)OIgO* 

[0 0 2 81 (b) (a)0IgTf5n5^W^ffl)«) 
BrXg 

(a) ©Igl; «i;0»6nfc^>/^ H£fc#W* ft tt£ 

A^K^Kf^tlfcilStt^fiS 0 0 OKTo^^f 

1. (l)©XS{C^ViTffll/^N*SB^«S^>/t^MtC 
ft*.T. (a)©XgiCJ:0^etlfc^>/t^S^l.iS 

Bwwii. (DojLUojj&zmmzmm-rzztw 

[0 0 2 9] (c) (WOXSJCiOW^n-S^y^HfC 

u «*m@iift$nfc^^K*#«-r-5xs 
(wwxsicio^en-s^y^Htc-^viT. y^tf* 

&%mfcmmmt\z&*^m&im<omv)Km&ifi£.v 

fc 2 #© tf- ^ £ IS. r> T t J 5 * >r^ H -5 =1 £ IC 

©TiftttitfiH i . (3) <Dx.mizmm<oj}mtmm<Dirm 

[0 0 3 0] (d)a4*5t*tlfc^^K©73V»E5!| 

[oo3i] *xe©^>/^s©N*^fce&*-rs^ 
xd^*<, ^y^Ktc^*nsa*^iB»stc*^-5a 

o fc 7 9 y ^ > h -f ^ >© tf- i7 s^jt-r -5 £ »c «k 

tsiM©&^7 7y^>h'ft>©t;- 




<fc 5 \Z L T#3S 3 fttc 1 ^ H <D C ->Jl^ 
s in Enzymology, 193 (1990)ldfH«©^iteiC«t OMS^JS 

•3 it IC J; o T fetr* K©T 5 /SfcE^Sftjeir-S £ 
«fc 9 €> 7 5 / BIBH?>J ©M# £S?WT -5 £ <b Jc «t 

[0 0 3 2] ft, *ftW<DN3ijSimm?>rt?K<Z>T5. 
[0 0 3 3] *5£W©N*Sgtfl8i^>n^K©T3/* 

[0 0 3 4] ±EJC^Lfc^SlCj;0> £-<<D*>/1^ 

fe j $>mmffliit3z/y-}-)i>(DmfefrT&mzT"gz>o 

[0 0 3 5] 

izmmizmw? *&w\tznc>\zm%.isn2>bv> 

(1) N*«8*^«S$nfciS'>/1i7KT*3^-75 L hi' 
DAc (v^TttS) 200tfg*«!^g!7K^7> ; E^^A 
S«!200ML{C»)|f U lmg/mL** h U 7-»4/*L£Ss*n 
U 37tT18B*[lSH >^-ht5. 

[0036] (2) stria** h 'j -7~>>m<m<D&.fcm 

tfL£«JEig|BU «SfC0.1MtfU^>-»K (pH 5.0) 

*i2uL^n-r^. K^**±Ti^w-f >+jL^-h so 
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Ltz'&. 0.1M&S*H^/*S7kT-h7k HD7^>t^|7K 

h7tHP77>Sl : lTS^bfciitm*5ML^Jn 
U *J:T5»M'f>*aA-hn. 8»t£ 

»7>*ft±H«iR^S!K«7a-«f«- (B*«^> SSJMS-HX 
/HX110A) FAB-r^XtffiS^ffl-rs. sim* 

*• ^/-^-a® (5 0 - 5 0-D luiizmm 

(1-1) 1 tfL£ig£LT«»#*TfHC#U FAB-MS 
SS«*fT^. Kffctt&OFABVXT.^ h;nc^v>Tlfe 
ffi$tlfc-7h'J<vi7X^cDe-^<D^^» m/zll62.5 
£W© hT— tt3amu©H*t*^ 2 tf— t LTtfttU 

sn. m/zii62.5<7Jtr-^«ii^©ig^^^-r. 

figoT, m/zlI62.5<Z)t-^*t^V^h^PAcCDN* 
SSS^O^y^Ht^rST^-S. dOm/zll62.5tf— ^ 
©FAB-MS/MSX^* hJP*ffi»L. N*«B«igi£Ac-GDVE 
KGKKIFt»3£T^. Z.<DNmj%mmtmzto<btlT^2> 

r b *a&c<DNMtamm.-c&z z. 

[0 0 3 7] mmM2 

m5nL&Mmmi&is. mitizo. iMe>jv>-^ ( P h 6. 

0) *12AtL^SD-r-5. «trffi^#*JKJ--t? 1 #WH >+^l 
t \ t ny?>iz-{v->7>Wt<D7x.-)mc>m7kmW& 

KP77>&1 : lT?jg^UfcK3l*5AtL^JnL» 3*c_t 
T5^m-f>+a^-Ht5. SJgtft, jg^MJETtC 
«*U aS£*K»7>WfflRJS^<!:-r^. M»7i"W« 

mm (so-so- i) 2muc8«?u Kjsf^i tii 
^utD-;p-?tyvtD-^ (i-i) i liLt 

il^LTSWfl-tfrfHcttU FAB-MSJi^f 
^©K^OFAB-MSX^i' h;i/JC*5^TMW$nfcT h "J 
•y^7.£Anwtf— ^(05^, m/zll62.5£A^Ofcf— i7tt5 
amu©H75tab-5 2*»fcr— i7tLTtfeWSn. m/zll62.5 
cDhT-^ttffi^lSI&^Tj-^^^-r. «^T, m/zll62. 
5C0 tf-^dt^-T^ h ^ DA c roN*^**©^^ h* 

[0 0 3 8] Hi60iJ3 

(i) NMmmmt<tiT^tt;^?>rt?v;-?$>z>fom i 

At hfiKfi*;i' ; e> (BtT. hGHiiE-r. ) 200pmol€r0. 

mwi?>-mm (ph 5.o) \zuuzmMis. *±-vift 
m-i >=^^.^- h la:^, o. xmimm/te-fcr v ? t 

P^d-G/ilTK^h^b h*D77>* 1 : lTjl^Lfc 
Km^5ML^JDL. 3!k±T5 7>M'f >+3.^— hT-S. 

[0 0 3 9] (2) (l)-C»^>n-SSJt;MSLAchGH200pDi 
ol*100mM^7K*T>^^A^50MLIC^L, 0. 




lmg/mLHJ:/->>5tfL£8sailU 371CT!8ttlRK >*F=l 
^-hT*. WIS h U :/^>$ft«5©££i££«ffi8*8 

u Eifcamt-rs. 

[0 0 4 0] (3) S«^«tt-ajR^S!MS^«fW 
(B*«^. S^tJMS-HX/HXllOA) FAB-f *>{t 

i£*<£ffi?-&. £J6ii$r£:7k- **/-^-BI«* (5 0 
•50-1) 4mL»C»»L. K^«?lML$yj-feD- 

^^-^u-fep-;i/ (i-i) \ nLt.m-sisT5a.mft 

^ hJUCiJViTtftttJSnfctf-^CD^-^. m/z972.4£>kT 

■^TtftmsnS. «£oT, m/z972.4CDtr-^d<hGHC9N 
*^*5l5CD^y^Ki:^-etr^„ d<Dm/z972.4fcf-ir 
fihGHO N **S#S itFPT I PLSfoJt 7-fe ?\»Ht $ nfc *> © t 

10 0 4 1] S£S6fc|4 

*f?5. H^idtiMuHiphorll^X^A (^r^Ti' 
7) » SDS-PAGEffly;UExcelGel SDS gradient 8-18 (7 
r;i/V->T) hGHtt^0.5wg**ft-r-5. 

V^>-^U >J7>h^JU- (UTR CBB 
tmT. ) £*/**/-;P/»g£ (4 0-6 0 - 1) 

(40-6 0 - 1) tfTl^fMSUT 
flftfi*fr-5. CBB?fefe&f£&, hGHtCffi^-r?) A*> 

[0 0 4 2] (2) ->X^-f XDS7CT;^JHt5!13a* 
fitTOi^lCff 5. ^S:1.5mLc0^3.-^{CAtl. 50 

^E->?A®?£*^J!)PLTl«FW56'CT«ia-r-5. 
JfclgLfcSL 55mM3-KT-fehT5 K/0. 1M^BS*5SIT 
> : E-^A*^0LT^MT45^SlS^-B--5„ 



8 ) ^feM 2002-189029 

[0 0 4 3] (3) W«»rj;o#^tisa7cT;i/^;Kt 
S7cT;p^ftMabfey;nci2MLoo.iMe'j> s 

>-»BS (PH6.0) iO. lM-fy->T>^7x-Jl//St* 

3tB&#«rfl!UfcO. 1IH V->T>gft7xr:;i^d/il*T- 

U **-T?10#Kj£S «BETT}§jSSE*S^-r* 

[0044] (4) (WTfSm.-f V'>T>S?7xr:;p 
5aaUfey;|/{C0. lmg/mUD h «J y^>*5MLil5ALO 
0.1M^K*mT> ; &n^A*^JntT, 3TC-ri8l^mR 

y;HC*/7-fehnh>JJP/^ (5 0 - 5 0 - 5) * 

50ML^jnbT407>m«s$ia-» ±»§*«>stsi^&2 

jsmmmftmaY (b^w?. ssjms-hx/hxhoa) &m 
FAB-r *><tm&8imTz>. if*)±iu-)\,*ttit 

UtP- )V (1-1) £zK- S—)V-WBi (5 0 • 
50-1) T2 0%lCf&f?bfeVh>J^^X*ffiffl-r 
•5. • (5 0 - 5 0 - 1)1 

/tLKMMlU K^S$1 mL*V MJ 1 /iLtJg 

^■UTK»5>«fiKcttU, FAB-MSffll)e-r-5. KlfcStJSkD 
FABVXX^^ h^(d*5ViT^ai$nfctf-^©^-6, m 
/z 1 049. 4® tf- ^ fc*W^fi*^fi«i#:*^fc*y !/ 1^ «y 
30 htT— ^ f^T, m/zl049.4CDe 

-^^hGH©N*Sg**O^^Ht«r3£T€r-5. £<3m 
A1049. 41^-^ lihGHWN^flljtFPTIPLSR^^^/^t 

-f JWt $ tift © <h -ScT £ . 
[0 0 4 5] 

5 /&fiH2*j£^MK*jrrs*&£ffi#T€r£. 



